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SECTION I INTRODUCTION

1. PURPOSE OF FEDERAL STANDARDS FOR
THREADED PRODUCTS

The purpose of this Handbook is to present
complete dimensional data upon which specifica-
tions may be based for threaded products for
Government requirements. So far as practicable,
these data are intended to conform to generally
accepted commercial practice, although certain
special requirements of the Government necessi-
tate the inclusion of some standards not generally
applicable outside of the Government services.
References are cited throughout the text to the
standards promulgated by the American Stand-
ards Association, and to such other published
standards as are in agreement with the specifica-
tions herein.

There are included in the body of the Handbook.
specifications for threaded products and gages,
embodying sufficient information to permit the
writing of definite and complete specifications for
the purchase of screw-thread products. In the
appendixes there is arranged supplementary in-
formation of both a general and a technical nature
including such specifications as are not intended
to be mandatory.

2. PERSONNEL OF THE COMMITTEE

The personnel of the Interdepartmental Screw
Thread Committee is as follows:

Regresenting the Department of Defense:

Mz Seexces B, TERBY, Standsrdizstion Division, Supply and Logistics,
Office of the Assistant Seerstary of Defense, W sshington 25, D. O.
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nsnos Corps, Department of the Army, Philadelphia 37, Pennsylvania.
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Mz J. E. ;mmh ngineering Department, U. 8. Naval Gun Factory,
Washington 25, D. C.

. C.

Representing the Department of the Air Foree:

Mz. Roy F. Bosros, WCXP, Wright Alr Development Oenter, Wright-
Patterson Alr Foroe Bamf) 0. -
CoL. Invixe H. Harg, RDTES, Air Re b and Develop t Com-
mand, (now retired).

Representing the Department of Commerce:
Dz A 4 sEnsox, chairman, Assoclate Director, National
Mi%";!m%mm' Wm“"““‘“”cn“m”‘ o Metrology Section

$ ) . FPULLMER, . 8 .
Opties gﬂnmamm Division, xwm 5 Standards, Wash:

Liaison Representatives of Sectional Commitlees Organized
Under the Procedure o, the American Standards Asso-
ciation and Sponsored by The American Society of
Mechanical Engineers and the Society of Aulomotive
Engineers or the American Gas Association:

Mr. Wrias L. Barta, Exscutive Seerstary Standards,
Genera! M tion, 3044 West Grand mv%.. Detroit 3, Michi-

Motors
gan.  (Member of ABA Committees B, B2, and B18)
Mg, W. P. Excuss, Engine Technical Qommitiee, Ajreraft Industries
, Inc.; mail to d Engine Division, Fsirchild Engine
., Deer Park, Long Island, New York. (Meamber of

Mge. H, C. Erpuax, Technicsl Asst. to Pres, The National Serew &
Manufaeturing Co., 2440 E. 75th Street, Cloveland 4, Ohio. (Meamber
of ASA Commitiess Bl and B18,)

Mansager, Company Standards, Engmﬂu‘l? Bervices

Genernl Electric Co., 1 River Road, Schenectsdy, New York.
{Member of ABA Coma:i.ltl._eﬂ'B‘I,Eﬂi. sod Big) -

. Scuurz, Assistan’ nginesr dards, Engineering

Division, Crans Co., 536 &, Michigan Avenus, Ohicago 5, Ol (Mem-
ber of ASA Committess Bl and B2,)

Mz, W, C. STEWART, Technical Adviser, Industrisl Fasteners Institute,
1517 Terminal Tower, Cleveland 13, Ohio. (Member of ASA Com-
mittees Bl and B18.)

Mg, Frawr P. Trsos, Voi-Shan Manufseturing Co., divisica al Pheoll
mmmmd charts Co., Culver City, Calif. (Member of ASA Committess

M W, G. W Chiet Products Engin The Lamson &

Sessions Compsny, 1971 West 85th Street, Clevel o 2. Ohio, (Mem-
ber of ASA Committees Bl, Bi and BI8,) ‘:\.

Mz E. L. Wncox, Nationnl Aireraft Btandards o, Fitteo, Alreraft
Industries Assogiation of !.msria;z’ Inc.; mail wPAC ublic Avintien
Carp., Farmingdsle, Long Island, New York. Ny
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SECTION II. NOMENCLATURE, DEFINI-
TIONS, AND LETTER SYMBOLS

1. INTRODUCTORY

The purposes of this section ' are to establish
uniform practices with regard to: (1) Screw-thread
nomenclature, and (2) letter symbols for desig-
nating dimensions of screw threads for use on
drawings, in tables of dimensions which set forth
dimensional standards, and in other records, and
for expressing mathematical relationships.

1 This standard is in general agreement with American Standard ASA
B1.7, “Nomenclatare, I uons.t;n?hlftm si&nhoh MS«&;W"
gﬂhﬂﬂhbﬂ Tha American Society of Mechan 30th
t., New York 18, N, Y. The latest revision shw;'nmmd whea
referring to such standards.
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SECTION III. UNIFIED THREAD FORM
AND THREAD SERIES FOR BOLTS, MA-
CHINE SCREWS, NUTS, TAPPED HOLES,
AND GENERAL APPLICATIONS

1. INTRODUCTION

The Unified thread standards,® which have been
ed upon by standards bodies of Canada, the
nited Kingdom, and the United States, consti-
tute the basic American standards for fa.steni:;ﬁ
screw threads. They are & complete and integrat:
system of threads Fgr fastening purposes in mech-
anisms and structures. Their outstanding charac-
teristic is general interchangeability of threads
achieved through the standardization of thread
form, diameter-pitch combinations, and limits
of size.

The standards have as their original basis the
work done about a centu% by William Sellers
in the United States and Sir Joseph Whitworth in
Great Britain. Throughout the intervening years
there have been many further developments and
revisions, culminating in the system of Unified
Threads approved and adopted for use by all inch-
using countries.

* The Unified standards presentsd In this seotlon are in
Bl.1, “Unified and Berew Threads,”

agreement with ABA b-
Hished by the ASME, 20 West 30th Strest, New York 18, N. Y. also itk
C8A B11, “Standard for Unified and American Scraw Threads,” blished
the Btandards ; snd with British

Assncistion, Ottaws, Canada;
1580, “Unified Serew Thresds,”’ published by the British 8
Institation, 2 Park Street, London, W. 1. The latest revision should
sulted when referring to such standards.
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shown in ABA g!.s Acme Serew

and Part 111 of Handbook
designa

Threads, :
For NGO threads, tions “RE" or “LH" sre required.

Unification of screw thread standards received
its impetus from the need for interchangeability
among the billions of fasteners used in the com-
plex equipment of modern warfare which was,
and continues to be made in different countries.
Equally important, however, are international
trade in mechanisms of all kinds and the servicing
of transportation eqniﬁment. which moves from
country to country. These have made unification
not only highly advantageous but practically
essential. In sizes ¥ in. and larger, complete
unification of certain thread series and six toler-
ance classes was signalized by the signing of an
accord on November 18, 1948. Since that time a
limited unification of seven sizes only for attach-
ment purposes has been extended into smaller
sizes. Altho thread sizes less than ¥ in. have
not been unified, the tolerances and allowances
based on Unified formulation are applied to these
sizes in the United States and Canada, and they
are known as American Standard threads.

In relation to previous American practice, as
covered by appendixes 1 and 2 of this Handbook,
Unified threads have substantially the same
thread form and are mechanically interchangeable
with American National threads of the same
diameter and pitch.

The principal differences between the two sys-
tems relate to the application of allowances, the
variation of tolerances with size, difference in
amount of pitch diameter tolerance on external
and int threads, and differences in thread
designations. Under the Unified system an allow-



ance is provided on both the classes 1A and 2A  H/S, where H is the depth of the fundamental tri-
external threads, whereas under the American e. The form of the crest of internal threads is
National system only the class 1 external thread  flat and the crest shall be truncated from the sharp
has an allowance. gnder the Unified :fstem, the crest an amount equal to H/4.

pitch diameter tolerance of an internal thread is 3. Form or Roor.—The crest clearances allowed
30 percent ter than that of the external thread,  are such as to permit rounded root forms in both
but such tmm are equal under the American  the external and internal threads. Rounded roots
National system. Unified tolerances and allow- are required in some applications and are made by
ances for both standard and special diameter- tools that are purposely rounded. Otherwise,
pitch combinations are derived from the same  rounded roots may be the result of tool wear.

formula, but American National tolerances for 4 CrLearANCE AT MiNor DiamerER.—A clear-
special threads have a different basis from that ance is provided at the minor diameter of the in-
for some standard threads. ternal t.Eread by truncating from the sharp crest

an amount equal to H/4.
3. THE UNIFIED FORM OF THREAD 5. CLEARANCE AT MAJOR DiameTER—A clear-
s ance is provided at the major diameter of the in-
1. AeLe or Tumeap—The basic angle of el ¢ by making the thread form at the
thread between the flanks of the thread, measured oot such that its width is less than p/8.
in an axial plane, is 60°. The line bisecting this 6. ILLusrraTiONs.— Figure 111 .1 shows the de-
60° angle is perpendicular to the axis of the screw  sign forms (maximum material condition) of the

thread. external and internal threads of the Unified form
2 Fomrm or Crest—The form of the crest of  of thread. !
external threads is flat. The crest of the basic 7. Basic Tareap Dara.—The basic thread data'

thread form of the external thread shall be trun-  for all standard pitches of the Unified form of
cated from the sharp crest an amount equal to thread are given in table ITT.1.

TasLe IT1.1.—Thread data, Unified thread form (see fig. IT1.2)

Trunca- Differ-
Flat st tion of Halghtof Twice | ence be-
intarnal internal | Trunes- internal .| theex- | tween | Double
Fistst | threasd | Helght | thread tion of Talf | Trunes-| Adden- | thread | Height ternal ImAaX. helght | Double
internal | root and | of sharp | root snd external | adden- | tionof | dum of and of ex- | thread | major of in- | height
Threads | Pitch, | thread | externsl v external | thread | dum of | internal | external depth of | ternal | adden- and ternal | of ex-
per inch, crest, | thread | thread, | thresd root, |external| thresd | thread, thread | thread, | dum®, m thread, | ternal
crest, orest, thread, | crest, engage- thread,
ment, etars of
internal
Fra= fem= By hy= thread,
Fen= Fou= . = k;{- hea= A= he= = 2h, =
pld= He= B= % HeoH= = | WH= = (174 FH= | BH= | MaH= | 1WH=| 1¥{zH=
" P 0.25p 0.125p |0.568025p 0.10825p 0.1 p | 0.16238p | 0.21551p 0.32478p | 0.54127p | 0.61343p 0.640519p 0.70885p | LOE253p | 1.22687p
1 2 3 4 & 1] T 8 9 10 11 12 13 14 15 18
in. in. in in. in. in. in. in. in. in in, in. 4 i
80 L 012500 | 0.00312 0010825 | 0.00135 | 0.00180 | 0.00203 0.00271 | 0.00405 | 0.00677 | 0.00767 0008119 | 0.00062 | 0.01353 | 0.01534
72 L013880 | 00347 00174 | . 012028 00150 | .00200 | .00236 | .00301 | .00451 .00752 | 00852 | . .01103 | .01504 .
L] L015625 | . 00691 00195 | 013532 “po1s9 | .00226 | 00254 | .00838 | 00507 .00846 | 00058 | . 010149 01240 | L0189 .oy
56 017867 | . O0M4S 00225 | . 015465 Tp0193 | .00258 | 00200 | .00GST 00580 . 00967 01095 | . 011599 L0118 | .0933 L0210
48 .D20833 | 00521 00280 | . 018042 J00226 | 00301 | .00538 | 00451 00677 01128 01278 | . 013532 01854 | .02255 . 02656
44 L022727 | . 00568 .D0284 | . 019682 00246 | .00328 | 00869 | 00402 .01230 | .01394 | 014782 L1804 | . 02450 . 02788
40 .025000 | . 00625 00312 | 021651 L00361 | 00406 | .00541 00812 . 01353 01534 | . 010238 01985 | .0aT06 . 03067
36 oTees | 00804 00347 | . 024056 00301 | 00401 | 1.00451 | .00601 | . . 01504 01704 L2205 | 03007 . (3408
32 (31250 | . 0O781 a0l | . 0270463 .00451 | .00507 | .O00&7T 01601 | 01817 02481 | .03383 03834
= 4| 00893 00446 | . 030600 00387 | .00515 | .00S80 | .007T3 01180 L01983 | . 023167 L2e35 | 03368 . 04382
F o) .037087 | .00926 00453 | . 032075 00401 | .00835 | .00G01 .0oE02 | .01208 02005 | 02272 | .0M056 L2640 | . 04009 04544
24 L041667 | .01042 00521 | 086084 0451 | 00801 | .00677 | .00002 | .0I5S3 02955 | 02558 | .027063 .03308 | 04511 05112
20 050000 | 01250 00625 | . 043301 00541 | .o00722 | .00%12 | 02083 | .01624 02706 | 03007 | 032476 | 03960 | .0G4I3 . 06134
i) .D565566 | 01388 00684 | 048113 00601 | 00802 | .0pBoz | 01208 | 01804 | . G3007 . 03408 | . 036024 .04410 | 06014 . 06816
16 082500 | .01562 00751 | . 054127 T00677 | .o00@02 | 01015 | .0I35S | .02030 03483 | .03834 | . 040508 L4082 | 06786 L7668
14 LOT1426 | .01786 00893 | . 061859 00773 | .01081 | .01160 | 01548 02320 038606 04352 | . 048394 06670 | .0TTR2 O8TE
13 076028 | .01923 00062 | . 086617 00833 | 01110 | .01240 | 01885 2408 04164 04719 | . 049963 .DGIOT | .08327 . 09487
12 .083333 | .02083 01042 | 072160 00002 | .01208 | .0I333 | 01504 L B2706 . 04511 05112 | . 054127 06815 | . 09021 10224
11% | .086057 | .02174 01087 | . 075307 00041 | .01235 | .01412 | 01883 | 02834 L4707 05334 | . 056480 L06003 | 00413 . 10668
11 080008 | 02T .01138 | . 078730 00984 | 01312 | .01476 | .01068 | (02852 A 05577 | . 059047 L7217 | 00841 11158
10 .100000 | . 02500 01250 | . 086803 01083 | (01443 | .01624 | (021685 | 03248 05413 | .06134 | .0B4852 07969 | . 10825 . 12260
9 L1111 | 02778 01389 | . 096225 .01203 | 01604 | .01S04 | .02406 . (3608 06014 | 08810 | . 072180 .08521 | .12028 13632
8 L125000 | .03125 01562 | . 108253 .01853 | .01804 | .02030 | .02706 | .04059 06766 | .07G68 | . 081190 00903 | 13332 | .13336
7 . 142857 | .0B571 01786 | . 123718 01546 | .02062 | .02320 | .0S0GS | . 04639 07732 (2788 L1141 | 15406 LATEam
6 . 166667 | . 04167 .02053 | .144338 01804 | 02406 | .02706 | .03608 | .0B413 09021 10224 | . 108253 13281 | .18042 . 20448
5 . 200000 | . 05000 o250 | (173205 | 02165 | 02887 | .03248 | .04330 | .0G485 10825 12200 | . 129904 15677 | 21651 . 24537
4% | .7zmez | 05556 Q2778 | . 192450 . (03208 | 03608 | 04811 | .07R17 10628 13632 | . 144338 17841 | 24058 27204
4 250000 | 06230 03125 | . 216506 . 03008 | .04050 | .05413 | .0S119 . 18532 15336 | . 162380 19848 | 27063 30672
» Equivalent to the ** baste height' A of the ariginal American Nationsl form.
NOTE—han=fea=—"
3
a=H gy =—. 3
ha - EH' iz
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